Introduction
============

The incidence of chronic diseases increases with age; about 73% of people who are aged ≥60 years suffer from at least 1 chronic disease, and among those older than 70 years, chronic diseases afflict \>84% of the population.[@b1-cia-13-355],[@b2-cia-13-355]

Research shows that in people aged ≥60 years, at least 4 chronic disease types coexist; also, simultaneous occurrence of somatic and mental diseases is often observed.[@b3-cia-13-355] In 85% of cases, chronic diseases become the main reason for disability in people who are ≥60 years old.[@b4-cia-13-355]--[@b6-cia-13-355] Among those diseases, the most frequent are cardiovascular diseases; motor system diseases; ophthalmological, auditory, neurological, and mental diseases; and mental impairment.[@b7-cia-13-355],[@b8-cia-13-355] They add to the worsening or loss of elderly people's self-dependence in performing everyday activities,[@b9-cia-13-355],[@b10-cia-13-355] which can be divided into simple (basic) and complex activities. The former include moving, eating, bathing, dressing, undressing, using the toilet, and controlling sphincters. Among the latter are included the tasks of using the telephone, doing shopping, preparing meals, preparing and taking medicines, performing light and heavy housework, and managing money.[@b11-cia-13-355]--[@b13-cia-13-355]

Previous research[@b14-cia-13-355]--[@b17-cia-13-355] proves that the loss of self- dependence in everyday functioning begins with complex activities and advances with age. At first, functional performance deficits are discreet; however, when increasing, they may gradually lead to complete dependence on other people or institutions.[@b14-cia-13-355]--[@b17-cia-13-355] The aim of the present study was to assess the relationship between the occurring diseases and chosen health behaviors on the one hand, and the everyday functioning of people aged ≥65 years staying in their home environment on the other.

Methods
=======

The study involved 535 people aged ≥65 years staying under the care of a family physician in an outpatient clinic, living in a city of \>500,000 inhabitants. The inclusion criteria were as follows: age ≥65 years, staying in home environment, lack of significant cognitive function disorders (at least 19 points in the Mini-Mental State Examination), and providing informed consent to take part in the study. During the initial qualification, 31 senior citizens were excluded; as a result, 504 elderly people took part in the research. The method of a diagnostic survey was applied, with the direct interview technique. The authors implemented proprietary interview questionnaires ([Figure S1](#SD1-cia-13-355){ref-type="supplementary-material"}), allowing the collection of sociodemographic data and information related to the health status of the responders. Moreover, standardized tools commonly used in geriatrics were used, namely, the Barthel scale, measuring performance in activities of daily living, and the Instrumental Activities of Daily Living (IADL) scale, assessing complex everyday activities.

All questionnaire participants provided written informed consent.

The relationships between chosen variables were examined with the use of Kendall's tau test, Kolmogorov--Smirnov test, chi-squared test (*χ*^2^), Kruskal--Wallis test, and post hoc Dunn's test. The statistical calculations were performed with Statistica 6.0PL software. The statistical test results were rounded off in accordance with mathematical rules to 4 decimal points.

The study was approved by the Bioethical Committee of the Wrocław Medical University (Wrocław, Poland).

Results
=======

The analysis of the incidence of particular disease entities in the studied population showed that the number of diseases occurring in the responders ranged from 0 to 7. Only 1.98% of the studied elderly people did not suffer from any known disease. The subjects most often suffered from at 2 disease entities (24.60%), then 3 (21.03%), 4 (19.64%), 1 (18.05%), 5 (9.92%), 6 (4.56%), and -- the least frequent -- 7 (0.22%).

The disease with the highest incidence in the studied group was arterial hypertension (77.58%). The responders less often suffered from degenerative joint disease (62.10%) or circulatory failure (43.23%).

Comparison of the incidence of the chosen disease entities in the studied group revealed 3 statistically significant differences: women suffered more often from arterial hypertension (*P*\<0.001) and degenerative joint disease (*P*\<0.001) and less frequently from atherosclerosis (*P*\<0.001) ([Table 1](#t1-cia-13-355){ref-type="table"}).

Analysis with the Kolmogorov--Smirnov test revealed that responders suffering from circulatory failure, cerebral stroke, atherosclerosis, or degenerative joint disease were older than the other subjects. Moreover, those who were not diagnosed with arterial hypertension turned out to be older than patients affected by the disease. No statistically significant differences were observed in the remaining cases ([Table 2](#t2-cia-13-355){ref-type="table"}).

At least 1 hospitalization in their previous medical history was declared by 82.54% (n=416) of the responders; out of these, 8.73% (n=44) did not indicate the number of their hospital stays. The average number of hospital stays per subject equaled 4.31 (SD =3.71; median =3; N=460).

No statistically significant difference was noted between men and women with reference to the frequency of hospitalization (*P*\>0.10). In turn, the analysis with Kendall's tau test showed a statistically significant (τ=0.0933; *P*\<0.01) correlation between aging and rise in the number of hospital stays.

Within the year preceding the study, medical rehabilitation was practiced by only 18.65% (n=94) of the studied subjects. Among them, 91.49% (n=86) pointed at 1 rehabilitation center they used, and 8.51% (n=8) indicated 2 centers.

The responders were most often provided with rehabilitation procedures on an outpatient basis (46.81%) or in hospital (44.69%); only 5.32% took advantage of rehabilitation procedures performed at home. Some senior citizens (11.70%) declared that they simultaneously practiced rehabilitation also in other sites, such as a sanatarium or a prevention and rehabilitation center.

Men (13.71%) used rehabilitation procedures less frequently than women (21.28%) (*P*\<0.05). There were no differences between the sexes with regard to the place where the procedures were applied (*P*\>0.10).

The study subjects who took advantage of medical rehabilitation within the year before the research were younger (mean: 74.95 years old) than the remaining responders (mean: 77.97 years old), the difference being statistically significant (*P*\<0.001). A comparison of the age of those who used rehabilitation services in various centers revealed that those provided with rehabilitation in hospital (*P*\<0.01) or at home (*P*\<0.05) were older than the other rehabilitated elderly.

More than a half of the studied group (n=269; 53.37%) did not use any orthopedic supplies. A total of 178 subjects (35.32%) utilized 1 type of equipment. Others used 2 (n=43; 8.43%), 3 (n=10; 1.98%), 4 (n=2; 0.40%), or 5 (n=2; 0.40%) types of orthopedic supplies.

Kendall's tau test proved that the number of orthopedic equipment types used by the responders grew with aging (τ=0.3548; *P*\<0.001). Among the most frequently used supplies, there were walking sticks (n=122; 24.21%) and crutches (n=81; 16.07%), then walking frames (n=44; 8.73%), decubitus-preventing mattresses (n=28; 5.56%), orthopedic beds (n=18; 3.57%), wheelchairs (n=17; 3.37%), and lower limb prostheses (n=2; 0.40%).

Comparison of the number of orthopedic equipment types utilized by the study subjects revealed that women used orthopedic supplies significantly more often than men (*P*\<0.001).

The results obtained by the responders in the Barthel scale assessment ranged from 0 (n=7) to 100 points (n=163) ([Figure 1](#f1-cia-13-355){ref-type="fig"}). The arithmetic mean equaled 78.11 points (SD =27.78; median =95).

The analysis with Kendall's tau test showed an inversely proportional correlation between the number of disease entities occurring in the responders and the Barthel scale results (τ=−0.3300; *P*\<0.001). The more the number of diseases they suffered from, the lower their performance was in performing basic activities. Lower performance related to basic everyday activities was associated with the presence of circulatory failure, cerebral stroke, atherosclerosis, or Alzheimer's disease ([Table 3](#t3-cia-13-355){ref-type="table"}).

The analysis with Kendall's tau test revealed that the number of hospitalizations increased with lower Barthel scale results, reflecting worse performance in the basic everyday activities (τ=−0.2302; *P*\<0.001; N=460).

No statistically significant difference (*P*\>0.10) was established in the comparison of mean Barthel scale results for the subjects who had implemented medical rehabilitation during the previous year (79.31 points) vs the remaining responders (77.83 points). However, it was observed that patients rehabilitated in hospital or at home were less efficient in performing basic everyday activities (*P*\<0.01) as compared with senior citizens rehabilitated in an outpatient clinic.

The analysis with the Kolmogorov--Smirnov test revealed that people using orthopedic equipment, irrespective of its type, were significantly less self-dependent with regard to basic everyday activities (*P*\<0.001).

The results obtained by the responders in the assessment of complex activities with the IADL (Lawton) scale ranged from 8 to 24 points. The mean number of points equaled 17.04 (SD =5.8; median =18). The vast majority of the study group (n=458; 90.87%) were subjects requiring help in performing complex activities. Only 9.13% (n=46) of the responders presented full performance in this respect (24 points) ([Figure 2](#f2-cia-13-355){ref-type="fig"}).

An inversely proportional correlation was established between the number of disease entities occurring in the responders and the Lawton scale results (τ=−0.3347; *P*\<0.001). The more the number of diseases the responders suffered from, the lower their performance was in performing complex activities.

Apart from arterial hypertension, in all cases of responders with specific diseases, the study subjects achieved significantly lower Lawton scale results, reflecting higher disability with regard to complex activities, as compared with responders without the diseases. The described differences turned out to be statistically significant only for neoplasms, diseases of the prostate, and those classified as "other" ([Table 4](#t4-cia-13-355){ref-type="table"}).

The analysis with Kendall's tau test revealed an inversely proportional relationship between the number of hospitalizations and performance of complex activities (τ=−0.2576; *P*\<0.001; N=460).

No statistically significant difference (*P*\>0.10) was established in the comparison of Lawton scale results (17.52; n=94) for the subjects who had implemented medical rehabilitation during the previous year vs the remaining responders (16.92; n=410). Kendall's tau test showed a correlation between lower scores in performing complex activities and increasing number of orthopedic equipment types used by the study subjects (τ=−0.5250; *P*\<0.001). It was observed that those who used any type of the analyzed orthopedic supplies presented lower self-dependence in performing complex activities as compared with the responders who did not use the equipment (*P*\<0.001).

Discussion
==========

The coexistence of various diseases and complaints contributes to the lowering of senior citizens' performance in carrying out everyday activities.[@b18-cia-13-355]--[@b20-cia-13-355] It is alleged that \>50% of the elderly suffer from at least 3 chronic diseases;[@b21-cia-13-355] among them, the most frequent are cardiovascular diseases, motor or nervous system diseases, injuries, and accidents.[@b22-cia-13-355]

The PolSenior research, carried out in a group of 4979 people aged at least 65 years, proved that the vast majority of the elderly suffer from \>1 disease, and the risk of comorbidity and loss of self-dependence increased between the ages of 70 and 84 years.[@b23-cia-13-355],[@b24-cia-13-355]

Analysis of the current study data revealed that chronic diseases were present in the vast majority of the elderly aged ≥65 years. No chronic disease was diagnosed only in 1.98% of responders; the remainder of the group suffered from 1 to 7 diseases, among which the dominating ones were arterial hypertension, degenerative joint disease, circulatory failure, atherosclerosis, diabetes, benign prostatic hyperplasia, and cerebral stroke. These results support those of the research by Borowiak and Kostka[@b25-cia-13-355] and Dionyssiotis.[@b26-cia-13-355]

Analysis of the research results showed that people suffering from such diseases as circulatory failure, cerebral stroke, atherosclerosis, Alzheimer's disease, diabetes, Parkinson's disease, degenerative joint disease, and bronchial asthma presented significantly worse performance in everyday activities,[@b27-cia-13-355] which, in combination with the responders' age, can constitute a substantial determinant of hospitalization.[@b1-cia-13-355],[@b25-cia-13-355],[@b27-cia-13-355],[@b28-cia-13-355] In the studied population, the majority declared at least 1 hospital stay. It was observed that the hospitalization rate increased with lowering independence in everyday functioning.

Tollén et al[@b29-cia-13-355] indicate that in the elderly, rehabilitation is closely connected with prevention, and target not only senior citizens suffering from specific diseases but also those experiencing lower functional performance. The authors suggest that in this group of patients, rehabilitation should be performed by interdisciplinary teams consisting of various specialty physicians, physiotherapists, nurses, psychologists, occupational therapy specialists, speech therapists, and social workers; moreover, simultaneously with medical rehabilitation, social rehabilitation should also be implemented.[@b29-cia-13-355] Properly performed geriatric rehabilitation is considered an essential factor in positive aging, as well as in preventing loneliness and social isolation. In turn, its insufficiency or complete omission in elderly people contributes to the development of functional disability and multimorbidity.[@b7-cia-13-355]

Rolnick et al[@b30-cia-13-355] postulate that determining a proper rehabilitation plan and site for senior citizens demands a multidisciplinary assessment of their functional status. According to various authors, rehabilitation aimed at achieving an improvement in the functional status belongs to the most frequently unmet needs of elderly people.[@b30-cia-13-355],[@b31-cia-13-355]

The presented research revealed that in the preceding year, only 1/5 of the responders benefited from rehabilitation and these subjects were younger than the remainder of the studied group. Similar results were obtained by other authors, who additionally observed that the frequency of implementing rehabilitation decreased with aging.[@b32-cia-13-355]--[@b34-cia-13-355]

The analysis of the current study material indicated that the rehabilitation center most often visited by the responders was an outpatient clinic or a hospital; rehabilitation services were very rarely provided at home.

The performed research suggests that women are more willing to apply rehabilitation procedures than men. This may result from the fact that among people aged \>60 years, disability more often occurs in women[@b35-cia-13-355] and, irrespective of its reason, is associated with physical activity constraints, which leads to multiorgan disorders and dependence on other people.

The most frequent causes for functional limitations in women are motor system diseases resulting from degenerative changes in the musculoskeletal system and in the connective tissue, related to degenerative joint disease and occurring in the course of inflammatory diseases of the motor system. The progressing degeneration of the articular cartilage and changes in the subcartilaginous tissue with the formation of exostosis afflict more than half of the population aged \$65 years and the majority of senior citizens \>75 years.[@b36-cia-13-355] The problem most often concerns obese women due to decreased effect of sex hormones and limited motor activity.[@b37-cia-13-355]

Another reason for the constraints discussed could be loss of muscle mass. Sarcopenia, through lowered muscle mass, as well as decreased strength and functional performance of skeletal muscles, contributes to disability in elderly people.[@b38-cia-13-355] Its incidence increases with age and depends on sex (women are more often affected). The disease is among the most significant factors leading to decreased aerobic capacity.[@b39-cia-13-355]

The frequent issues encountered in a rehabilitation clinic also include spine and back pain. One of the varied reasons is osteoporosis, increasing the risk of fractures in postmenopausal women. The lifetime loss of bone mass is bigger in women than in men; it raises the risk of falls -- these occur in every third person aged ≥65 years and half of the population \>80 years, 3 times more frequently in women.[@b40-cia-13-355],[@b41-cia-13-355]

Dementia is encountered in about 1% of 60-year-old and 40% of 90-year-old people. Its main reason is Alzheimer's disease, present in 60% of the elderly population, more often in women.[@b23-cia-13-355],[@b31-cia-13-355]

Circulatory system diseases should also be mentioned in this context. They are the most common cause for death in women, especially those ≥75 years of age. Obesity is a significant factor -- this health problem most frequently concerns the oldest women. It is among the main reasons for morbidity and mortality, shortens mean life expectancy, predisposes to the development of other diseases, and worsens the course and efficiency of treatment, as well as the prognosis. Literature indicates a high correlation between body mass index increase and the occurrence of degeneration of ankle, knee, and hip joint/intervertebral disk.[@b42-cia-13-355]

One should conclude that women, because of the incidence of disease entities that impede their everyday functioning, are probably more determined than men to undertake specialized rehabilitation to support therapy.

Although it is still not known which kinds of exercise play the most significant role in improving a patient's health status, kinesiotherapy constitutes the crucial rehabilitation method in the elderly. It affects the maintenance and development of the range of joint motion, movement coordination, muscle strength, endurance in assuming vertical position, and performance in terms of relearning to walk and improving the general body function as well as preventing hypokinesia. Therefore, regular physical activity is recommended for senior citizens if practiced on the basis of aerobic, power, and stretching exercises.

Physical activity is the most efficient way to prevent and manage health problems in elderly people, to lower the risk of cardiovascular diseases, diabetes, obesity, hypertension, and neoplastic diseases. It also contributes to decreasing mortality.[@b43-cia-13-355]

Conclusion
==========

Circulatory failure, cerebral stroke, atherosclerosis, bronchial asthma, diabetes, degenerative joint disease, Parkinson's disease, and Alzheimer's disease add to the loss of self-dependence in everyday functioning of people aged ≥65 years.

The majority of this elderly population is hospitalized at least once, and the hospitalization rate increases along with worsening functional performance.

Additional research is essential with regard to the relationship between the practiced rehabilitation and independence in everyday functioning of the elderly.

Supplementary material
======================

###### 

Survey questionnaire.
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###### 

Disease entities occurring among the responders

  Number   Disease entity               Total   Women   Men   *χ*^2^   *P*-value                                                            
  -------- ---------------------------- ------- ------- ----- -------- ----------- ------- ------------------------------------------------ ---------
  1        Arterial hypertension        391     77.58   277   84.19    114         65.14   23.84                                            \<0.001
  2        Circulatory failure          217     43.23   146   44.38    71          40.57   0.67                                             \>0.10
  3        Cerebral stroke              46      9.13    31    9.42     15          8.57    0.10                                             \>0.10
  4        Atherosclerosis              146     28.97   76    23.10    70          40.00   15.86                                            \<0.001
  5        Bronchial asthma             41      8.13    31    9.42     10          5.71    2.10                                             \>0.10
  6        Diabetes                     114     22.62   80    24.32    34          19.43   1.56                                             \>0.10
  7        Degenerative joint disease   313     62.10   232   70.52    81          46.29   28.5                                             \<0.001
  8        Parkinson's disease          9       1.79    8     2.43     1           0.57    1.32[a](#tfn1-cia-13-355){ref-type="table-fn"}   \>0.10
  9        Alzheimer's disease          6       1.19    5     1.52     1           0.57    0.25[a](#tfn1-cia-13-355){ref-type="table-fn"}   \>0.10
  10       Neoplasms                    13      2.58    9     2.74     4           2.29    0.00[a](#tfn1-cia-13-355){ref-type="table-fn"}   \>0.10
  11       Prostatic hyperplasia        60      11.90   0     0.00     60          34.29   --                                               --
  12       Others                       143     23.41   99    30.09    44          25.14   1.38                                             \>0.10

**Note:**

Chi-squared test with Yates' correction.

###### 

The responders' age and the occurring disease entities

  Number   Disease entity                                                    Subjects with diagnosed disease entity   Subjects without diagnosed disease entity   *P*-value                        
  -------- ----------------------------------------------------------------- ---------------------------------------- ------------------------------------------- ----------- ----- ------- ------ --------
  1        Arterial hypertension                                             391                                      77.02                                       6.57        113   78.74   6.56   \<0.05
  2        Circulatory failure                                               217                                      79.42                                       6.27        287   75.95   6.45   \<0.01
  3        Cerebral stroke                                                   46                                       80.41                                       5.52        458   77.10   6.63   \<0.05
  4        Atherosclerosis                                                   146                                      80.24                                       6.29        358   76.25   6.39   \<0.01
  5        Bronchial asthma                                                  41                                       77.95                                       5.37        463   77.36   6.71   \>0.10
  6        Diabetes                                                          114                                      76.96                                       5.80        390   77.54   6.82   \>0.10
  7        Degenerative joint disease                                        313                                      78.46                                       6.59        191   75.69   6.27   \<0.01
  8        Parkinson's disease                                               9                                        80.67                                       6.20        495   77.35   6.60   \>0.10
  9        Alzheimer's disease                                               6                                        81.33                                       4.59        498   77.36   6.61   \>0.10
  10       Neoplasms                                                         13                                       78.08                                       6.08        491   77.39   6.62   \>0.10
  11       Prostatic hyperplasia[b](#tfn3-cia-13-355){ref-type="table-fn"}   60                                       78.38                                       6.34        444   77.27   6.64   \>0.10
  12       Others                                                            146                                      77.59                                       6.53        358   76.80   6.83   \>0.10

**Note:**

Arithmetic mean of the subjects' age;

only male responders were included in the analysis.

###### 

Disease entities occurring in the subjects and the Barthel scale results

  Number   Disease entity                                                    Subjects with diagnosed disease entity   Subjects without diagnosed disease entity   *P*-value                         
  -------- ----------------------------------------------------------------- ---------------------------------------- ------------------------------------------- ----------- ----- ------- ------- ---------
  1        Arterial hypertension                                             391                                      78.31                                       27.36       113   77.39   29.28   \>0.10
  2        Circulatory failure                                               217                                      70.78                                       28.15       287   83.69   26.19   \<0.001
  3        Cerebral stroke                                                   46                                       46.41                                       31.97       458   81.29   25.24   \<0.001
  4        Atherosclerosis                                                   146                                      65.65                                       30.51       358   83.18   24.89   \<0.001
  5        Bronchial asthma                                                  41                                       72.20                                       25.20       463   78.63   27.96   \<0.05
  6        Diabetes                                                          114                                      70.53                                       29.40       390   80.32   26.92   \<0.01
  7        Degenerative joint disease                                        313                                      76.69                                       26.98       191   80.42   28.96   \<0.01
  8        Parkinson's disease                                               9                                        52.22                                       27.63       495   78.58   27.58   \<0.01
  9        Alzheimer's disease                                               6                                        24.17                                       20.35       498   78.76   27.22   \<0.001
  10       Neoplasms                                                         13                                       55.38                                       30.51       491   78.71   27.48   \<0.05
  11       Prostatic hyperplasia[b](#tfn5-cia-13-355){ref-type="table-fn"}   60                                       76.25                                       27.95       115   87.74   24.29   \<0.01
  12       Others                                                            146                                      77.03                                       29.24       358   78.43   27.34   \>0.10

**Notes:**

Arithmetic mean of Barthel scale results;

only male responders were included in the analysis.

###### 

Disease entities occurring in the subjects and the Lawton scale results

  Number   Disease entity                                                    Subjects with diagnosed disease entity   Subjects without diagnosed disease entity   *P*-value                        
  -------- ----------------------------------------------------------------- ---------------------------------------- ------------------------------------------- ----------- ----- ------- ------ ---------
  1        Arterial hypertension                                             391                                      17.18                                       5.29        113   16.52   6.11   \<0.05
  2        Circulatory failure                                               217                                      15.36                                       5.20        287   18.31   5.36   \<0.001
  3        Cerebral stroke                                                   46                                       11.43                                       4.52        458   17.60   5.26   \<0.001
  4        Atherosclerosis                                                   146                                      14.22                                       5.16        358   18.18   5.19   \<0.001
  5        Bronchial asthma                                                  41                                       15.05                                       4.94        463   17.21   5.50   \<0.01
  6        Diabetes                                                          114                                      15.42                                       5.31        390   17.51   5.45   \<0.001
  7        Degenerative joint disease                                        313                                      16.55                                       5.16        191   17.83   5.90   \<0.001
  8        Parkinson's disease                                               9                                        12.56                                       2.65        495   17.12   5.49   \<0.01
  9        Alzheimer's disease                                               6                                        8.00                                        0.00        498   17.14   5.43   \<0.001
  10       Neoplasms                                                         13                                       14.00                                       6.23        491   17.12   5.45   \>0.10
  11       Prostatic hyperplasia[b](#tfn7-cia-13-355){ref-type="table-fn"}   60                                       16.60                                       5.71        115   18.77   5.43   \<0.10
  12       Others                                                            118                                      16.18                                       5.47        386   17.30   5.47   \<0.10

**Notes:**

Mean Lawton scale results;

only male responders were included in the analysis.
